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(64) BaJl-bearing. 

@ Balls (3) provided between outer and inner race member rings (1 and 2) are made of high carbon 
chromium hAAring Kteel. Depending on actual operatino conditions, one or both of the Outer end inner 
rings which require corrosion resistance end stable tjonding strength are mad© of mertnnfiitic Abifnles;; 
cteal with a hardneee of HRC 58 or above and a eutactic carbide partido stze of 10 fjun or below, thus 
fmprovlr>g the quietneee end ruet prevention propcrtloa of tho bearing. The inner race nrwmber nnay be 
uufittliUjleJ by a ehafl with a peripheral groove forming a t>all race, 
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Thi5) invAntlcn ralatss to baJI-beaiings euftable for rotdry parts of procisi n machines. 
In the usual batl-bearing, the outer and Inner rings and balls aro rnadts uf i\m samo rnalerial, i.e. ubually 
martensitic stainless steel or high carton chrofplum bearing steel. 

Stainless steel is satlafaetoflly cor rodionwdsis bant However, unlike high carbon chromium bearing steel, 

9 with conventional stalnle&s steel balls It Is diff Icultio oblaiii high niadiining at;curacy. Therwforo, btalnltws bteel 
ball-beartngs have been unsuitable for rotary parts of precision machines requiring hign degree or quietness. 

with high ri^rbon chromium bearing steel bell- bearings, on the other hand, it is possible to obtain high ma- 
chining accuracy. Thus, it Is possible to obtain exceltenl qui»lnoi«j during rotation. On the damertt aide, how- 
ever, the material is readily subject to rusting. Therefore, ft has been necessary to apply rust prevention oil on 

10 the outer surface. 

However, when assembling a ball-b<»arin9 in a precision machine, an adhesive Is often used. The rust pre- 
vention oil reacts chemically with the adhesive to give rise to gas generation, deterioration of the bonding 
strength, rusting and so forth, thus reducing thn reliability of the assembled parts. 

Particular lyp when this kind of bail-bearing usiiKj for a »pindlo mulur or the like In a ^la^i dU>K drive, there 
15 often occurs a case, in which gas generated as a result of chemical reaction between the rust prevention oil 
and adhesive adhdra<) to thA rAMrdlng medium surface and causes fa-ouble In the apparatus. 

An object of the inventk>n is to provide a ball-bearing which can solve the above probfen^ tnhei>3nt in the 
prior art and is excellently quiet and free from rust preventioo oH requirement 

In the prior art tha outer and Innnr ring.«» And balls as the components of a ball-bearing have been made 
20 of the seme material. To attain the above object of the invention, there is provided a ball-bearing, In which the 
Dalls between the outer and Inner rings that require machining accuracy ana rotational accuracy are niade of 
high carbon chromium bearing steal whUn thn Inner and outer rings or at least one thereof, requiring the cor* 
roeion reeistence and stable bonding strength, are made of martensWc stainless steel with a hardness of HRC 
(Rockwell hardness) 56 or above and a eutectic carbide diameter or parttde si^e of 1 0 |im or below, depending 
25 on actual operating condltfons. 

The Invention will now be described byway of example only with reference to the accompanying drawing 
In which: 

FIG. 1 Is a sectk>nal view showing a first embodiment of tha Invention;- And 

FIG. 2 is Q sectionel view showing a second embodiment of the invention, 
30 pig. 1 is a sectional visw showing an embodiment or the Invention jn the figure, designated at 1 is an outer 

ring, at 2 an Inner ring, and at 3 balls. 

A plurality of ballo 3 are made of high oorbcn chromium bearing steel end disposed between a ball race 
la formed in the inner periphery of the outer ring 1 and a ball race 2a formed in the outer periphery ot the 
Inner ring 2. . 

The outer and Inner ringe 1 and 2 aro mado of martonaltlo atainlosa stool, which, for onhonoing tho high 
temperature strength and wear resistance. Is composed or 0,6 to 0,75% of carbon, 10.5 to 13.5% of chromium, 
and 0.3 to 0.8% of manganese, the remainder being iron and Inevitably Introduced Impurities, and Is obtained 
through heat treatment control cuoh as to make tho herdnoso to be HRC 58 or above end the eutecb'c carbide 
diameter to be 10 (xm or below, 
^ Reducing the dianDetar ofthe eutecbc carbide leads to Improvement of the machining accuracy and surfece 

roughness of the ball race surfeoes. 

Further, since this stainless steel is excellently corrosion^res'istant, there Is no need of using any rust pre- 
ventlon oil, and thus it Is possible to eliminate troubles, bonding strength reduction and so forth that might 
otherwise result from gas gonomtod as a rosult of chomicel reduction between rust prevention oil conventior)- 
o ally used for baii-beanngs and adhesive used when assembling tf^e ball-bearing In various precision machines. 
Table 1 shows results (Andeton value) of vibradon and noise evaluation tests conducted with this embody 
mont of tho ball-booring In conformity with AFBMA(The Anti-Friction Bearing Manufecturee Aeeoetation, Inc) 
standards in comparison with results of tests with prior art ball-bearings. 
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1.05 


0.473 
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In thd Tabid, A represents high cerbon chromium bearing gteel, and B martendlttc 9tdinle$9 steel noted 
above. The Andolon values are shown !n columns L. M and 1 1 corresponding to respective measurement fre- 
quency regions, eoeclflcally a low freauency region (50 to 300 Hz), a middle frequency region (300 to 1.800 
1G Hz) and a high frequency region (1.800 to 10,000 Hz), respectively. 

Frooi these resulls, II will be seen llial wUh the emtjodlment of ihe ball-bearing accordutg to the iovenclon 
the quietness Is gready improved compared to prior art Example 2 of the ball-bearing, in which the inner and 
oi.fter rings and balls are all mad© of martensitic stainleJS-S ittftel, and cftmparaNfl to th^it of prior art Pxampl^ 
1 of ball-bearing, In which the inner and outer rings and balls are all mode of high carbon chromium bearing 
'^0 steel. 

Fig. 2 fihows a drfferant embodiment of the invendon. in which a plurality of balls 3 are provided between 
a ball race formed In the outer periphery of a shaft 4 and e boll race 1a formed In the inner periphery of on 

outer ring 1, 

Again In this embodiment. Ilka the preceding embodiment shown in Fig. 1, the stainlasa steel is used for 
the outer ring 1 and ahaft 4 while uaing high carbon chromium bearing material for the balls 3. 

me same marcansitlc stainless steel is used tor the two parts. I.e. the outer and inner rings In the first 
embodiment and the outer ring and shaft in the second emt)OdimenL 

Depending on operating conditions, however, it te possible to use the mertensitic stainless stool for only 
one of these parts which requires the corrosion resistance and stable bonding strength, while using high car- 
^ bon chromium bearing steel or the like for the other part. 

In tho balUbooring oooordlng to tho Invention, the martencitic ctainleee cteel ueed for the outer and inner 
rings t and 2 or for the outer ring 1 and shaft 4 has a eutectic c^rtm diameter of io ^m or below, while high 
carbon chromium bearing steel Is used for the balls 3. It is thus possible to increase the machining accuracy 
of tho bods and boll roooa ond thus obtoln a bolt-booHng which ie excellent In quietnees. 

Further, since the outer and inner rings 1 and 2 or the outer nng 1 and ahaft 4 that constitute the outer 
surfaces of the ball-bearing are made of martensltic stainless steal containing car1x)n. chromium, manganese 
ond iron, it id possible to obtain oxoollont high tomporoturo etrongth, woarrecictanco and corroclon recictonce. 
^ ^ Thus, there Is no need of using any rust prevention oil. This means that no time is required for wiping out 
rust prevention oD when ass Ambling, for ln«*tance, a minlatiira hearing In a precision machine. Besides, the 
^ rellabOity of the bonding strength can be Improved. Further, it b posalbto to dlmlndto troubles that might other- 
wise result ftom generation of gas as a result of chemical reaction between rust prevention on and adhesive. 



Claims 

1. A ball-boaring compricing an inner race member (2,4). an outer race member (1) and a plurality of balls 
(3) of high carton steel provided between said race memoerB, cnaracierlaed In chat at least one of said 
race members Is made of martensitic stainless steel with a hardness of HRC 58 or dbove and a eutectic 
carbide par tide size of 10 ^m or below. 

2. The ball-bearing according to delm 1 wherein said plurality of balls (3) are of high carbon chromium bear- 
ing stseL 

3. Th ball-t)earing accx>rdlng to datms 1 or 2 wherein t><ild Inner ra(;e inernber is coiislituled by an iciner ritiy 
55 (2) and saJd outer race member is consUtuted by an outer ring (1). 

4. The bail-bearing according to daim 0, wherein aid Inner ring la mode of martensitic atainteaa ateel with 
a hardness of HRC 56 or abov and a eutectic carbide particle size of 10 (un or below. 
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5. The ball-bearing according to dalm 3, whorein eaid outer ring (1) ic mad of martoneitle etainleae etael 
With a hardness of HRC 58 or atKSve and a eutectlc car&lde partlde size of 10 ^m or below. 

6. The ball-bearing according to dalm 3, wheraln both nald Innerand outer rings (2.1) are made of martensitic 
dtalnleaa eteel with a hardness of HRC 58 or above and a eutectic carbide partide aize of 10 i^m or below. 

7. The ball-bearing according to daim 1 . wherein said in ner race member comprises a shaft (4) with an outer 
periphery ball race and said outer race member comprised an outer ring (1) with an Inner periphery ball 



6. The bdH-beering according to claim 7. wherein said outer ring (1) is made of martensttic stainless steel 
with a hardnecc of HRC 6d or obovo and o outootio oorbldo partfdo clzo of 10 ^ or below. 

e. The ball-bearing according to claim 7, wherein said shaft (4) Is made of martensldc stainless steel with a 
hardness of HRC 5fi or above and a eutectic carbide particle size of 10 ^m or below. 



10. The ball-bearing according to daim 7, wherein said shaft (4) and outer ring (1) are t>oth made of martensitlc 
stainless steel with a hardness of HRC 58 or above and a eutectic carbide partide size of 10 or below. 
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